Retroperitoneal lymphatic malformation causing scrotal swelling– a useful diagnostic work-up with two-phase MRI to differentiate from scrotal lymphatic malformation or abdomino-scrotal hydrocele by Ichijo, Chizue et al.
Title
Retroperitoneal lymphatic malformation causing
scrotal swelling– a useful diagnostic work-up
with two-phase MRI to differentiate from scrotal
lymphatic malformation or abdomino-scrotal
hydrocele
Author(s) Ichijo, Chizue; Takami, Shohei; Suzuki, Kan;Fujishiro, Jun; Watanabe, Miho





rights © 2020 The Authors. This is an open accessarticle under the CC BY-NC-ND license.
Note
Osaka University Knowledge Archive : OUKA
https://ir.library.osaka-u.ac.jp/
Osaka University
Journal of Pediatric Surgery Case Reports 64 (2021) 101701
Available online 8 November 2020
2213-5766/© 2020 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Retroperitoneal lymphatic malformation causing scrotal swelling– a useful 
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Retroperitoneal lymphatic malformation 
A B S T R A C T   
Background: Lymphatic malformation (LM) is an abnormal collection of lymphatic fluid within cysts or channels. 
LM can occur in any part of the body, but LM leading to scrotal swelling is very rare, and this unusual location 
often leads to diagnostic errors because the most common cause of a scrotal cystic lesion is a hydrocele. 
Summary: In the case presented here, a previously healthy 3-year-old boy recently developed a left scrotal 
swelling clinically mimicking a communicating hydrocele. However, a diagnostic laparoscopy showed a cystic 
lesion at the left internal inguinal ring with a closed internal inguinal ring, which is not an expected finding of 
communicating hydrocele. Differential diagnoses at surgery were scrotal LM, retroperitoneal LM, or abdomino- 
scrotal hydrocele (ASH). Two phase MRI performed both at the time of scrotal swelling and scrotal non-swelling 
showed a retroperitoneal LM bulging into the scrotum via the inguinal canal. Therefore, the retroperitoneal LM 
was completely resected using the inguinal approach. 
Conclusion: LM causing scrotal cystic lesion is rare, and it requires a high index of suspicion to make the correct 
diagnosis. Laparoscopy was needed to rule out the communicating hydrocele, and two-phase MRI was very useful 
to differentiate retroperitoneal LM causing scrotal swelling from scrotal LM or ASH. Both examinations helped 
with diagnosis and treatment planning.   
1. Introduction 
Lymphatic malformation (LM) is an abnormal collection of 
lymphatic fluid within cysts or channels due to errors in formation and 
development of the lymphatic vessels during fetal development. LM 
most commonly occurs in the head and neck, but it can involve any area 
of the body. LM in the inguinoscrotal region is rare, occurring in about 
0.2% of patients with groin and scrotal swellings [1]. 
On the other hand, hydrocele is the most common cause of pediatric 
groin and/or scrotal fluid collection. Patients with hydrocele are usually 
assessed by history and clinical examination, and surgical treatment is 
offered when a hydrocele remains after the age of 2 years. 
We present a rare case of a 3-year-old boy with a retroperitoneal LM 
that was causing scrotal swelling and was clinically mimicking a 
communicating hydrocele, which was diagnosed by both laparoscopy 
and two phase MRI at the time of scrotal swelling and scrotal non- 
swelling. 
2. Case report 
A previously healthy 3-year-old boy presented to the clinic with a 2- 
month history of left sided scrotal swelling (Fig. 1). Examination 
demonstrated a left scrotal swelling, which was reduced by hand in a 
supine position, but was protruded in a standing position. He was clin-
ically diagnosed with a left communicating hydrocele and was sched-
uled for laparoscopic repair of hydrocele. However, the laparoscopy 
demonstrated a retroperitoneal cystic bulge over the testicular vessels at 
the left internal inguinal ring, and also showed a closed left internal 
inguinal ring (Fig. 2). These findings suggested either a scrotal LM, a 
retroperitoneal LM, or possible abdomino-scrotal hydrocele (ASH), with 
a communicating hydrocele less likely. The surgery was stopped, and 
Magnetic resonance imaging (MRI) was planned for further evaluation. 
MRI was performed both at the time of scrotal swelling and scrotal non- 
swelling. MRI at the time of scrotal swelling demonstrated a massive 
hourglass shaped cystic lesion surrounding the spermatic cord, 
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extending from the lower retroperitoneum to the bottom of the scrotum 
via a left inguinal canal (Fig. 3-A). The cystic lesion showed high in-
tensity on T2-weighted imaging and low intensity on T1-weighted im-
aging. There was no fluid-fluid level in the cystic lesion, and no solid 
component. Interestingly, MRI at the time of scrotal non-swelling after 
reducing the fluid in the scrotum demonstrated a localized simple cystic 
lesion at the lower retroperitoneum (Fig. 3-B). Thus, the radiological 
diagnosis was retroperitoneal lymphatic malformation extending into 
the scrotum via the inguinal canal. Since the left scrotal swelling was 
progressing in size, surgical resection was performed using the inguinal 
approach. Surgical findings showed the cystic lesion originated in the 
retroperitoneal space and extended to the bottom of scrotum and was 
tightly adherent to the patent processus vaginalis and the spermatic 
cord. The cystic lesion was carefully dissected off the processus vaginalis 
and the spermatic cord and it was completely removed sparing the testis 
and cord. The patent processus vaginalis was highly ligated at the 
external inguinal ring. The pathological findings were consistent with 
LM. The postoperative period was uneventful. The patient has been on 
our follow-up for the past 2 years without any problem. 
3. Discussion 
The most common cause of a scrotal cystic lesion is hydrocele. Dif-
ferential diagnosis includes communicating or non-communicating hy-
drocele, inguinal hernia, spermatocele, spermatic varicocele, and LM. 
However, LM causing scrotal swelling is very rare, and this unusual 
location often leads to diagnostic errors. In this case, laparoscopy 
showed a closed inguinal internal ring, a finding which was very useful 
to rule out a communicating hydrocele. Laparoscopy also showed a 
cystic bulge over the testicular vessels at the left internal inguinal ring, 
which suggested differential diagnoses including a scrotal LM, a retro-
peritoneal LM, or possible ASH, and proceed with further evaluation. LM 
is characterized by an abnormal collection of lymphatic fluid and in-
volves any area of the body. However, retroperitoenal LM is rare, ac-
counting for 0.05% of all LM [2], and scrotal LM is even less likely [3]. 
The closure of the inguinal canal and ring depends on the site and size of 
LM. The radiological findings of LM are very broad. It can be a mono-
cystic or multicystic mass with homogeneous echo-free components. On 
the other hand, ASH is usually characterized by a non-communicating 
dumbbell-shaped two-sac intercommunicating hydrocele extending to 
the abdominal cavity, representing 0.17–3.1% of all hydroceles. The 
inguinal canal and ring are mostly dilated due to the pressure effect in 
ASH, and the abdominal cystic part protrudes into the abdomen and 
tracks down the inguinal canal [4]. The radiological finding is usually a 
large intra-abdominal component connecting to the scrotum. It can be a 
single sac, bilocular, or multilocular sacs [5]. 
Treatment basically involves complete surgical removal of the lesion 
in the case of LM and surgical excision after aspiration of fluid in the case 
of ASH [6]. Therefore, preoperative assessment of the location and the 
nature of the lesion is critical in order to minimize the recurrence. The 
Fig. 1. Clinical picture left scrotal swelling.  
Fig. 2. Laparoscopic findings intraoperative picture at laparoscopy of the patient showing a cystic bulging lesion above the left testicular vessels and an intact left 
internal inguinal ring (Arrow). 
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two-phase evaluation by MRI, taken at the time of scrotal swelling as 
well as at the time of scrotal non-swelling after reducing the fluid in the 
scrotum, was very informative. It demonstrated that scrotal fluid 
diminished after reducing the scrotal cystic lesion while the patient laid 
on the bed, and that the simple cystic component located at the retro-
peritoneum. It suggested that the cystic lesion was not scrotal LM, or 
ASH, but rather a retroperitoneal LM bulging into the scrotum with 
gravity. 
The retroperitoneal LM in this case became symptomatic and grad-
ually progressed in size, which was considered a risk for compression of 
the spermatic cord and the surgery was planned. Sirolimus and sclero-
therapy [7] could be alternative treatments. However, Sirolimus was out 
of the insurance coverage for LM in Japan, and Sclerotherapy was not 
considered to be feasible because of a difficulty of needle access in the 
abdominal approach as well as a risk of spermatic cord injury caused by 
sclerosing agents in the scrotal approach. Therefore, a complete resec-
tion was planned and we chose the inguinal approach rather than 
laparoscopic approach because inguinal approach could visualize the 
spermatic vessels and cord easily to avoid injury to them. The inguinal 
approach was also very effective because the cystic lesion was tightly 
adherent to the spermatic cord and the patent processus vaginalis and it 
required a precise dissection. The laparoscopic approach would not be 
performed. 
4. Conclusion 
LM causing scrotal cystic lesion is rare, and it requires a high index of 
suspicion to make the correct diagnosis. Laparoscopy is needed to rule 
out the communicating hydrocele, and two-phase MRI was very useful 
to differentiate retroperitoneal LM causing scrotal swelling from scrotal 
LM or ASH, which helped with the diagnosis and treatment planning. 
Patient consent 
Patient consent was obtained in the form of opt-out method on the 
center’s website. This report does not contain any personal information 
that could lead to the identification of the patient. 
Fig. 3. Abdominal MRI at the time of scrotal swelling and the time of non-scrotal swelling (A) MRI at the time of scrotal swelling displaying abdomen-scrotal 
connection of cystic lesion. Spermatic cord was seen in the cystic lesion. 
(B) MRI at the time of scrotal non-swelling after reducing the scrotal swelling by hand showing localized intraabdominal cystic mass located at retroperitoneum. 
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